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Mid-Air Collisions: A Pilot's View 


To Researchers, The Collision Problem Is An Academic One, The Author Points Out, 
But To Pilots Who Have Had A ‘Near Miss’, It's A Spine-Chillingly Personal One 


[o many people connected with the 
ation industry, the mid-air collision 
trictly an academic problem. Medi- 
people measure movements of the 
nan eye; airframe people design 
ter windshields; illuminating people 
ld anti-collision lights. All of these 
ivities are commendable and essen- 
and each is contributing to the so- 
ion of the collision problem. But the 
»yroach is academic, while, by con- 
st, to the air line pilot the mid-air 
lision is strictly a very personal 
roblem. The spine-tingling thrill of 
irviving a “near-miss” is one of the 
jost personal things that can ever 
appen to a pilot. 
\ir line pilots are vitally concerned 
ith finding the solution to the mid- 
collision problem. That is why they 
end many meetings every year and 
operate with these other groups to 
rk out the solution. Sometimes they 
also solve the collision problem, while 
travelling through the air at several 
hundred miles an hour, but under 
those conditions, their solution may re- 
sult in coffee being spilled all over the 
passengers and the stewardess being 
suddenly seated rather unceremonious- 
ly in the middle of the aisle. They 
would like to find some solution that 
is not quite so drastic. 


No Cure-All Suggestion 
There is no one, cure-all suggestion 
I have to make, but rather there are 
several ideas, which I would like to 
present for consideration by the avia- 


By Capt. Robert A. Stone 


UAL; Chicago Regional Air Safety Chairman 


tion industry. By the word “industry” 
I mean all of us: the military pilot, 
the private pilot, the air line pilot, and 
the Government agencies. All of us 
should weigh these suggestions and 
evaluate them as possible solutions to 
the collision problem. 


Increasing VFR Requirements 

Let’s start off by taking a look at 
Visual Flight Rules as we know them 
today. These rules were written in the 
days of the Ford Tri-Motor and prob- 
ably were adequate for that range of 
airspeed. Today, we have DC-7’s and 
Super Constellations that, even when 
slowed to approach speed, are still 
travelling faster than the Tri-Motor’s 
top speed, yet we are trying to fly 
modern airplanes with traffic rules, that 
were conceived years ago and which 
may be completely inadequate to cope 
with the problem confronting us today. 
The first change we should consider is 
increasing the basic VFR visibility re- 
quirement from three miles to five 
miles. We have seen the need and 
agreed to require five miles visibility 
for VFR flight above the clouds; if 
five miles is justified above the clouds 
is it not also justified beneath the 
clouds and in fact justified for any 
VFR flight regardless if clouds are 
present or not? 

This five miles requirement for VFR 
flight should apply to all controlled 
airspace: the control areas, which are 
primarily the airways and the control 
zones, which are primarily the airports. 


It is impossible to have safety and 
avoid mid-air collisions with only three 
miles visibility at the speeds we are 
travelling today. Increased visibility for 
VFR flight is necessary not only for 
the fast airplanes—the military jets, 
present commercial airliners, and fu- 
ture jet airliners—but the slower, pri- 
vately-owned airplanes should be de- 
manding increased VFR visibility just 
as much, if not more so, than the fast 
airplanes. In a VFR descent, I am 
making about 400 miles an hour in a 
DC-7, and if I am overtaking a small, 
privately-owned airplane, I must be 
able to see him in time to avoid run- 
ning over him. The private pilot should 
be advocating increased visibility for 
VFR flight much more strongly than I 
advocate it, to be sure that I will be 
able to see him in time to avoid run- 
ning over him. 


Airspeed Criteria 

Possibly we are not considering the 
visibility criteria for VFR flight in 
quite the most logical manner. Are we 
correct in arguing a fixed figure of five 
miles versus a fixed figure of three 
miles and disregarding the airspeed of 
the particular airplane involved? For 
example, take a helicopter, which is 


‘capable of being flown very slowly: it 


may be perfectly safe for the helicopter 
to fly VFR with only a half mile visi- 
bility. The helicopter pilot can avoid 
collision if he can see a half mile ahead 
and therefore VFR flight with only a 
half mile visibility may be logical for 
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him. If we consider the Navions, Bo- 
nanzas, and other airplanes in the 150 
to 200 miles an hour class we might 
find that they need three miles visibil- 
ity to safely fly VFR; in the airline 
speed bracket the arithmetic might 
show that we need seven or eight miles 
visibility to fly VFR and when you go 
into jet speeds you might find the an- 
swer is ten or twelve miles. It would 
seem that the minimum visibility for 
VFR flight might logically be deter- 
mined as a function of airspeed; this 
would afford protection to the high- 
speed military and airline airplanes, 
without being unnecessarily restrictive 
upon the slower, privately-owned air- 
planes. 


Proximity To Clouds 

Another area of investigation I sug- 
gest we pursue, relative to the regula- 
tions. governing VFR flight, is the 
proximity to clouds. At present you 
can fly within 2,000 feet horizontally 
of a cloud and legally be VFR; that 
does not seem adequate for today’s air- 
speeds. Possibly this regulation should 
be changed to one mile. If a modern, 
high-speed airplane comes out of a 
cloud aimed at you from only 2,000 
feet away, you probably won’t even 
know what hit you; it will be all over 
before you even see each other. 

The vertical proximity to clouds also 
needs “industry” study. VFR regula- 
tions currently require 1,000 feet above 
the clouds to be VFR, but only 500 
feet below those same clouds to be 
VFR. We all agree, it is wrong to have 
an airplane flying only 500 feet above 
the clouds, where it can suddenly loom 
up as a Collision to some fast-climbing 
airplane, which breaks out of the cloud 
tops, so we have a Civil Air Regulation 
to prohibit flying 500 feet above the 
clouds, but yet the regulations permit 
an airplane to fly only 500 feet beneath 
the clouds and remain a very serious 
hazard to an airplane breaking out of 
the bottom of the cloud deck on a 
high-speed descent. 


‘Clear Of Clouds’ Danger 


Even more hazardous than permit- 
ting VFR flight 500 feet below the 
clouds, are those regulations which 
permit VFR flight as long as the air- 
plane is kept “clear of clouds.” For 
example, a private airplane can be 
flown VFR around Kokomo airport, 
when the ceiling is 700 feet and visi- 
bility one mile provided he keeps clear 
of the clouds; the pilot can fly right at 
the base of the 700 feet cloud deck and 
be legally VFR, because no Control 
Zone is designated at Kokomo. Just 
about this time, Lake Central Airlines 
can be executing an approved instru- 


Pace 4 


ment letdown and break out of that 
700 feet cloud deck to find the private 
airplane immediately in front of him. 
The pilots of both airplanes would be 
“legal” even if they were dead. (No 
particular significance should be at- 
tached to the selection of Kokomo and 
Lake Central Airlines since this situa- 
tion prevails on many airlines at many 
cities. ) 


Need For Agreement 
Any proposal to eliminate “clear of 
clouds” VFR flying, would probably 
immediately be met by a storm of pro- 
test from the private pilots, who will 
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maintain they have invested their 
money in airplanes and are entitled to 
use of the airspace. I agree with these 
people, but I hope they will agree with 
me that our present practices are far 
too dangerous to be continued. Some- 
where between our present inadequate 
regulations on one hand, and ground- 
irig the private pilot on the other hand, 
there must be a solution, which will 
satisfy everyone. All of us are entitled 
to use the airspace, but the private 
pilot, the military pilot, and the com- 
mercial pilot must sit down and put 
their cards on the table: What do you 
need? What do I need? How can we 
compromise? How can we all live— 
and by that I mean how can we all 
stay alive—in the same airspace ? 


Urges Speed Control 

We should also consider establish- 
ing speed control in terminal areas, 
where high traffic density exists. Data 
presented by medical authorities, and 
the results of actual flight tests con- 
ducted by the CAA, show conclusively 
that a pilot can see another airplane 
only about seven miles away. If speed 


was reduced, it would take more tiie 
to cover the seven miles and the pit 
would have more time to see trafic 
and avoid collision. 


Airline management people have c - 
jected to speed control on the ba: s 
that they are in business to sell hi; , 
speed to the public and want no pz 
of any procedure involving speed r - 
duction. Selling speed is fine but t! 
airlines should also sell safety. 


Speed control makes good sense: \ 
drive our cars down the open highwz , 
at 70 miles an hour, but we recogniz: 
the need to slow down to 30, when we 
come into a congested area of heavy 
traffic. It should be the same with ou: 
airplanes: out on the airways you mak 
speed, but when you come into a cor 
gested terminal area slow down you 
airplane just as you slow down you 
car. For instance at the Indianapoli 
Speedway, they have controlled speed: 
when the green light is on, those racin; 
cars are out to make speed, but if con- 
gestion develops, the amber light comes 
on and the drivers slow down to an 
established maximum allowable speed 
and no passing is permitted. In some 
respects the Indianapolis Speedway is 
safer than our control zones around 
busy airports. There is a time and 
place to make speed and there is a 
time and place for control. 


100% Air Traffic Control 

Let thought also be given to 100 per 
cent control of all air traffic. As a start 
we need positive traffic control in met- 
ropolitan areas such as New York, Los 
Angeles, Washington, and Chicago. 
This does not necessarily mean IFR 
control as we know it today; we could 
have positive control without going to 
full IFR control and that would do 
away with the mad VFR scramble, we 
have today. This is something that 
could come relatively soon with the 
commissioning of new radar facilities 
in the metropolitan areas. 


It has been said before, but I feel 
it is a point that bears repeating: The 
worst thing that could happen to the 
aviation industry, and again I mean 
private, military, and commercial avia- 
tion, would be to have a mid-air col- 
lision over a large metroplitan area. 
Imagine the newspaper headlines if 
two air coaches ran together over New 
York. We could kill 150 to 200 people, 
and then to make it worse, drop the 
flaming wreckage into the city and kill 
many more innocent bystanders on the 
ground. Something like this is terrible 
for what it could do to all of us in the 
aviation industry; these metropolitan 
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areas are loaded with dynamite and 
190 per cent positive traffic control is 

solution we could reach in the fore- 
ceable future. 


Positive Airspace Control 
In addition, as a long-range program 
- need positive control of all the air- 
ice. The private pilot generally 
,ants to fly at the lower altitudes, 
lile we airline people fly at the mid- 
- altitudes and the military use the 
» zgher altitudes, yet each of us needs 
safety of positive traffic control. 
iis, of course, is a tremendous under- 
<ing—to satisfy all users of the air- 
pace and yet have positive control of 
of them. Furthermore, such a sys- 
n must not cause delay to aircraft 
»vement. At first glance such an un- 
rtaking may seem insurmountable, 
t look at the obstacles standing be- 
\veen us and the achievement of other 
ssible solutions to the mid-air colli- 
ion problem. It may be quicker and 
‘asier to achieve positive traffic control 
}an it would be to design and build 
feasible aircraft proximity indicator, 
even easier than achieving satisfac- 
ry day-time visual conspicuity for 
aircraft. 


Proximity Indicators 
There are technical problems in- 
ilved in the development of a prox- 
imity indicator, that appear more in- 
surmountable than achieving 100 per 
cent positive control of all the airspace. 
The same can be said for achieving 
day-time conspicuity. It may over- 
whelm you, at first, to think of every 
airplane flying over the United States 
being under traffic control, not neces- 
sarily IFR control, but nevertheless un- 
der control. Yet solving such a prob- 
lem, might well be easier, than other 
answers to the mid-air collision hazard. 
On the subject of proximity indica- 
tors it has been conclusively proven to 
us by the medical people, that the 
human eye is not capable of coping 
with the problem of avoiding collision. 
An electronic proximity indicator may 
be the answer. Most ideally, we would 
like an airplane to fly along within a 
sphere of protection—anytime another 
aircraft enters that sphere, the pilot 
would be alerted. The technical prob- 
lems of obtaining spherical protection 
e so great, that we might have to 
compromise and agree to a slice of the 
sphere as our protected area. In other 
words, the proximity indicator would 
warn you only of other aircraft at your 
altitude within a certain distance. 
Another problem of the proximity 
idicator, is that a pilot cannot sit in 
is cockpit doing nothing but look at a 
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. . . We have made good progress 


of anti-collision lights, but our day-time conspicuity is sa 


radar scope hour after hour. Such a 
device would call for an additional 
crew member, and from the economic 
standpoint, the airlines would object 
very strenuously. The answer seems to 
be an automatic device, which would 
sound an alarm to alert the pilot any 
time another aircraft enters his area 
and a potential collision develops. The 
pilot would then look at the device, 
which would either give him positive 
information of where to look for the 
collision and avoid it visually, or pos- 
sibly show him the other aircraft on 
radar and enable him to steer around 
it without ever actually seeing it. 


Day-Time Conspicuity 

When we talk about visually avoid- 
ing collision by seeing the other air- 
craft, we are saying that the other air- 
craft is conspicuous. Day-time con- 
spicuity is a field that needs much im- 
provement. No matter what new traffic 
procedures are adopted, or what elec- 
tronic devices are developed, there is 
always the possibility of their failure 
and then collision avoidance falls upon 


with night conspicuity by the addition 
dly t, ” 


coking... 


the pilot’s ability to see the other air- 
craft. We have made good progress 
with night conspicuity by the addition 
of anti-collision lights, but our day- 
time conspicuity is sadly lacking. It is 
alarming to realize, that in the day- 
time, when you know there are many 
more airplanes flying, you never see 
them, but at night, with fewer air- 
planes flying, you do see them because 
of their anti-collision lights. Day-time 
conspicuity must be improved, but as 
mentioned before, the achievement of 
good day-time conspicuity may be 
more difficult to accomplish than set- 
ting up a system of 100 per cent traffic 
control. 

In closing, I would like to empha- 
size again that the Air Line Pilots 
Association’s interest in this problem is 
very great, and very sincere. It is in- 
terested in the mid-air collision prob- 
lem and more than anxious to work 
on its solution. 

(Based on a speech, delivered by the 
author at the Symposium for Reducing 


the Mid-Air Collision Hazard, held at 
Indianapolis.) 
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Rainy Night Over New York 


In This Article, Originally Printed In ‘Aviation Week’, The Author Gives 
A Vivid Picture Of ATC And Pinpoints Some Very Essential Needs 


The night of October 30 was just an 
average, run-of-the-mill working day 
for airline operations on the East Coast. 
The change-of-season weather pro- 
duced a mild squall line which brought 
scattered thunderstorms, rain showers, 
occasional turbulence, locally reduced 
visibility and ceilings from 800 to 2,000 
feet over most of New England. Air 
traffic into LaGuardia Field was its 
own Sunday night self-heavy. 

Flight 391 orginated at Boston, des- 
tination LaGuardia, with a full gross 
load of 40 passengers and 600 gallons 
of fuel. The flight plan called for a 
cruising altitude of 6,000 feet. Fuel was 
figured as follows: taxi, engine run-up 
and climb—40 gallons; 53 minutes 
cruising—160 gallons; instrument ap- 
proach—40 gallons; to alternate (New- 
ark) —60 gallons; reserve—135 gallons. 


165 Gallons For Delay 

This left a balance of 165 gallons to 
take care of the expected nominal delay 
at LaGuardia, possible additional flying 
time caused by a radar departure from 
Boston, higher than normal fuel con- 
sumption if icing was encountered and 
the possibility of an assigned altitude 
above 6,000 feet. 

Take-off was made at approximately 
2010 and, as expected, a radar vector 
away from Logan Airport consumed 
a few extra minutes of fuel at high 
climb power setting. Shortly thereafter, 
a clearance was received from Boston 
ATC to climb to 12,000 feet. This re- 
quired an additional 24 gallons beyond 
planned requirements. 

Flight 391 was “on top” at 10,000 
feet but, on nearing Hartford, went on 
instruments again. Carburetor icing 
was noted, and the application of heat 
raised fuel consumption slightly above 
the normal 175 gph. Aircraft icing 
was extremely light. After passing 
Hartford, heavy snow was encountered; 
then successively, lightning, light hail 
and light to moderate turbulence. In 
about 10 minutes, the flight was again 
“on top” in relatively smooth air. 

At this point (the time was now 
2053), the New York Center was con- 
tacted and a clearance was received to 
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By Capt. R. C. Robson 
AA 


hold northeast of the Wilton (Conn.) 
VOR. An expected approach time of 
2148 was given—a delay of approxi- 
mately one hour. 

This obviously presented a fuel con- 
servation problem. Accordingly rpm. 
and manifold pressure were reduced to 
an absolute minimum and holding was 
accomplished at a point barely above 
the stall speed of the aircraft. Stall 
buffeting was occasionally felt, and it 
was necessary to make extremely wide, 
flat turns in order to maintain altitude. 
In this configuration it appeared that 
there would be sufficient “stretch” to 
wait out the delay, which eventually 
totaled one hour and five minutes. 


Jet Operation 'Musts' 

Here then are the first requisites for 
a future air traffic control system— 
they are absolute “musts” for jet opera- 
tions: 

It must be possible to forecast the 
expected approach time at least two 
hours in advance, and this time must 
be fairly accurate. Within a few years 
the practice of pumping in a few extra 


hours of holding time will be impos- 
sible. 


New York Holding Patterns 

To get a feeling for the amount of 
traffic involved in approaches to this 
single airport, it should be noted that 
many New York holding patterns were 
occupied up to 12,000 feet. This indi- 
cates 20 to 30 aircraft awaiting their 
turn and requiring voice communica- 
tions to control their progress. 

Here we digress for a moment to 
consider the average residential tele- 
phone. It is generally a private line. In 
the suburbs a two-party line is occa- 
sionally found, and in rural areas a 
dozen phones may be on one circuit. 
But even this is relative luxury com- 
pared with the 20 or 30 party-line sys- 
tems, with which air traffic now op- 
erates. 

Despite separate frequencies for vari- 
ous sectors and control functions 
around metropolitan airports, the over- 
load on most channels is immense. It is 
no longer a question of cutting down 
the wordage—we are now concerned 


with the number of syllables per me - 
sage. 


Airspace Waste 

Each aircraft must report leaving 
altitudes, or fixes, upon receipt of : 
clearance. If 10 aircraft are to be lad 
dered down in a holding stack the con- 
troller will, theoretically, issue 10 clear 
ances (one at a time, of course) an 
receive 10 replies. The cycle shoul 
consume about 100 seconds. But this i: 
theoretical. Actually, the process takes 
three or four minutes at best. Thus, by 
the time Number 10 transmission is 
completed, the next clearance for 
Number One is overdue by several 
minutes; he has not been able to de- 
scend to the next lower altitude. This 
wastes airspace. 

There were several reasons for trans- 
mission delays on the night of October 
30. Identical trip numbers on different 
airline flights resulted in confusion and 
“wrong numbers,” an eternal problem. 
New arrivals in the stack habitually 
interrupted clearances to announce 
their arrival. This was the result of not 
monitoring the frequency before begin- 
ning to talk, but the fast pace of such 
an operation does not lend itself to 
leisurely conversation. As a practical 
matter any pilot, who waits long 
enough to make sure the air is clear 
before pressing his “mike” button, will 
simply never get a word in edgewise. 
Another source of interference came 
from centers and controllers in adja- 
cent cities using the same frequency. 


More Frequencies Not Enough 

There also were delays because the 
controller could not contact an air- 
craft. Many flights were getting close 
to the end of their holding fuel and 
found it necessary to call their com- 
pany stations for information regarding 
weather and traffic at their alternate, 
as well as other airline matters. 

Practically no airline aircraft carry 
dual VHF transceivers. Therefore some 
flights were “off the air” at clearance 
time and the entire traffic system was 
delayed until they returned to the cen- 
ter frequency. It is true that HF 
equipment is carried by airliners but 
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as a practical matter, it is impractical 
use anything but VHF. 
t is evident that party-line, voice 
communications can no longer cope 
ih the air traffic situation. If more 
ra fic is to be flown, such things as au- 
raatic transmissions and signal sys- 
118, telemetering and similar “instan- 
:.20us” processes must be used. Many 
hese methods are used elsewhere; 
‘ must now be brought into the 
tion picture. Additional voice fre- 
icies and more “live bodies” will 
onger suffice. 


Into The New Rochelle Stack 
in the night of October 30, with 
ngs averaging 800 feet and strong 
herly winds, instrument approaches 
saGuardia Field were being made 
1 the Northeast (from the New 
helle fan marker). Thus, the first 
lem was to get aircraft into the 
Rochelle stack. Two-thirds of 
ruardia’s traffic comes from the 

‘st so it must cross paths at some 

it with westbound departures from 

)h LaGuardia and Idlewild. 

Jeparture traffic from Idlewild 

ses over almost the middle of La 

irdia Field at 6,000 feet. This re- 
stricts LaGuardia arrivals to 7,000 feet 
until they are northeast of the LaGu- 
ardia range station after which they 
can descend at New Rochelle. If the 
assigned “slot” at New Rochelle is 
4.500 feet, there is a time and altitude 
waste while the descent is made. 

Next an instrument approach must 
be made from New Rochelle. This is 
done by using the back course of the 
ILS (which gives only a localizer beam 
and no glide path) plus the LaGuardia 
range station. From New Rochelle to 
the airport takes about three flying 
minutes. But, if an aircraft has just 
begun a procedure turn when the ap- 
proach clearance is issued, an addi- 
tional three minutes or more may be 
consumed before the aircraft gets 
turned around and starts back in. Six 
or seven minutes per approach means 
less than 10 landings per hour. 


Visual Aids Problem 

Visual aids were not of prime im- 
‘rtance on this particular night sim- 
because the visibility was never less 
nan eight miles. This was fortunate, 
ause adequate visual aids simply do 
ot exist at New York’s busiest airport. 
| approaches except one are made 
ver the black waters of Flushing Bay 
vards dim and spotty runway lights. 
Vhen visibilities are from one to three 
les, lead-in lights are needed; below 
e mile, high intensity approach lights 


a e required. 
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Provision for dual holding patterns, 
which can feed into the final approach 
path, are scheduled for LaGuardia’s 
system and should help reduce the 
needed approach time. Equipping the 
area with more radar will allow a gen- 
eral tightening of present separation 
standards. But it must not be claimed 
that radar alone is a panacea. Today’s 
radar is ineffective in rainy weather 
(when it is most needed) and, unless 
communications are improved, it will 
not be fully effective in “good” 
weather. 

The required communications im- 
provement is not only in the air-to- 
ground link but also point-to-point. 
We now have Air Route Traffic Con- 
trol Center to Approach Control to the 
tower to Ground Control. Four sepa- 
rate stations passing aircraft from one 
to the other. Because of poor data 
transfer equipment, “continuous feed- 
ing” was not possible on October 30; 
consequently altitudes lay vacant in 


the midst of an over-abundant supply 
of traffic. One hand literally did not 
know what the other was doing. What 
is needed is a “unified,” continuous 
system in which controllers do not 
have to act as separate and distinct 
“middle men.” 


Lauds Controllers 

In conclusion, it must be pointed out, 
that as usual, the controllers were do- 
ing the best job they could on October 
30. Hour-long delays existed simply 
because the job was beyond the capa- 
bilities of existing equipment—ground 
and airborne. During the busy evening 
hours, there were an average of 15 
landings and 12 take-offs per hour— 
not counting helicopter operations. 


October 30 was a day of “little 
weather,” yet it cost the airlines untold 
thousands of dollars. The operation at 
LaGuardia was singled out only be» 
cause it typifies the traffic situation at 
busy airports all over the country. 





Book Review 





There have been many books on 
aviation, but few that have had 
genuine pilot appeal. The First Five 
Million Miles is one, that does. The 
author, Byron (Dinty) Moore, a vet- 
eran American Airlines pilot and 
ALPA member (No. 464) thinks 
like a pilot, talks like a pilot, and, 
very importantly, has been around 
long enough to know that air trans- 
port is anything but a static busi- 
ness. Because of that, The First Five 
Million Miles is eminently success- 
ful in tracing the history of commer- 
cial aviation from the viewpoint of 
a pilot out flying the line day after 
day. It is, in a sense, the story of 
American aviation from the days 
when goggled and helmeted pilots 
hedge-hopped across the continent 
in open cockpit airplanes to present- 
day stratosphere flights. Through it, 
Moore has managed to trace the 
role, both the pilot and ALPA has 
played in this great transition, and 
done it in a way that will be under- 
stood by both the layman and the 
pilot. 


The greybeards will chuckle over 
many a nostalgic recollection of the 





THE FIRST FIVE MILLION MILES 


By Capt. Byron Moore, Harper & Bros., New York, N. Y. 


Reviewed by Ed Modes 
Editor, The Air Line Pilot 


past, the air lines as they were in a 
very rugged period of their growth. 
The younger pilot will recognize the 
air lines as they are today, a highly 
technical booming business. In be- 
tween runs the thread of true prog- 
ress. And Moore has captured the 
real philosophy of that progress: the 
past was fun, but don’t mourn it 
for the present is great and the fu- 
ture will be greater. 

The author writes in a moving, 
human, interesting style that gives 
full recognition to the human ele- 
ment behind the technocracy of avi- 
ation history. He writes vividly of 
air line personalities and draws a 
clear line when he takes aviation 
agencies to task for what he feels 
are their shortcomings. There is lit- 
ile he misses. 

Pilots, being the individualists 
they are, may not all agree with 
some of Moore’s conclusions, but we 
doubt that there are any, who will 
fail to catch the spirit of their pro- 
fession, as it is presented by Moore, 
and find it interesting reading. Sum- 
ming up: heartily recommended 
reading for all air line pilots. 
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French Study ALPA 
French labor leaders on recent visit to Home Office, learn 
about ALPA services from W. J. McWilliams, head of 
Statistical and Research Dept. (left). Shown (I to r.) are 
Michel Robin, Jean Lannes, Jacques Loup, all of Paris. 
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, : S47 JET ENGINE with afterburner 


Aviation Writer 


George McTigue of Gen 
Electric Co.'s Jet Engine 
vision (center), explains 
developed power plant 
Aviation Writers Assn. m 
ing, held at Home Of 
ALPA engineers acquai 
gathering with Associati 
safety program. 





Polio Drive 
Discussing annual March of Dimes campaign, are (I. to r.) Capt. W. H. Gunn, TWA Council 
3 Membership Chrmn. and member of Board of Managers, Cosmopolitan Int'l, a civic or- 
ganization; Jim Ewing, Exec. Sec.; Basil O'Connor, Pres., National Foundation, Infantile 
Paralysis; Dr. Jonas Salk, discoverer of anti-polio vaccine. 
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Local Carriers 
Pres. C. N. Sayen is presented with inscribed gift by D. O. 
Lafferty, SWA, Chairman of ALPA Committee for Perma- 
nent Certification for Local Service Carriers, in appre- 
ciation for his efforts on behalf of Local Service carriers. 


Veteran NWA Pilots 


More than 102 years of flying experience and almost 90,000 hours of flying 
is represented by (I. to r.) Capts. Joe Ohrbeck, Joe Kimm, Russ McNown 
and Clarence Opsahl. All Seattle-based, they are currently flying North- 
west's trans-pacific route to Tokyo. McNown has racked up 24,900 flying 
hours, Ohrbeck 22,400 and both Kimm and Opsahl, 21,000. 
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Analysis Of Air Line Accidents 


Far From The False Pilot Error Picture, Pilots Have Prevented Many Accidents 
Caused By In-Flight Hazards And Circumstances—An ALPA Safety Forum Report 


I appreciate this opportunity to dis- 
cuss the accident picture in the U. S. 
Scheduled Domestic Air Carrier Pas- 
senger Services. For the first time it 
is possible for me to view the record 
from the standpoint of “Hours of Ex- 
posure,” rather than from a plane- or 
passenger-mile basis, and I am con- 
fident that this will be far more mean- 
ingful to the manufacturer, the opera- 
tor, and the pilot. While it is true 
that the flying public is interested in 
the passenger-fatality rate per 100 
million passenger-miles in order to 
compare flight safety with other forms 
of transportation, to us who are en- 
gaged in the technical and operating 
aspects of aviation, the accident rate 
based on hours flown, is of considera- 
bly more value. 

A representative period of three 
calendar years has been considered, 
namely, 1951 through 1953. This 
period involved practically 7 million 
hours of flying time, and a total of 


Director, Bureau of Safety Investigation, CAB 


By W. K. Andrews 


102 accidents. The accidents included 
are those that represented hazard to 
occupants; excluded, for instance, are 
such occurrences as a person on the 
ground walking into or being struck 
by a propeller. Furthermore, only air- 
craft in excess of 12,500 pounds maxi- 
mum takeoff weight are considered. 
(See Table below.) 


Accidents Defined 

Accidents, for the purpose of this 
article, are defined as “any occurrence 
incident to flight that resulted in fatal 
or serious injury to occupants and/or 
at least substantial damage to the air- 
craft, or a combination of both.” 

Approximately 7 million revenue 
hours were flown by transport type air- 
craft in scheduled domestic passenger 
(trunk, local, and territorial) services 
during 1951-1953; 76,400,000 passen- 
gers were carried, and of these 274 
were fatally injured. The fatal accident 
rate per 100 thousand hours was 0.19, 


ACCIDENTS, ACCIDENT RATES, FATALITIES, AND HOURS 
FLOWN BY AIRCRAFT MAKES IN SCHEDULED DOMESTIC 
PASSENGER OPERATIONS 1951-1953 
(Aircraft In Excess of 12,500 Pounds) 


Items Douglas 
Accidents 
i eee eee 10 
Non-Fatal .. 50 
TORRE ....... 60 
Accident Rates Per 
100,000 Hours 
Fatal ek asek ences 0.21 
Non-Fatal .. ee ae a 1.10 
EI COPA Ree taee 1.31 
Fatalities 
Passengers ELSA Rte 222 
Pilot ....... ce eee 9 
Copilot ae Deanna 9 
Other Crew es 18 
258 
4,735,351 
67.9%, 


Total .. 


Hours Flown 

Percent of Hours Flown 

Fatality Rate Per 

100,000 Hours 
RE rene 4.69 
Pilot ; Oia has sSohots 0.19 
SES aes 0.19 
NE ot Sree 0.38 


Total < 5.45 


NOTE: Propeller Accidents to Persons on Ground not included. 
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Lockheed Martin 


0 
13 


13 


877,012 
12.6% 


AIRCRAFT MAKES 


Convair Boeing Total 
13 


89 


Oe Fae 


! 
8 
7 


0.21 
1.70 


1.91 


274 
12 
12 
21 


319 


6,972,086 
100%, 


7 
I 
| 
! 
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476,096 816,445 
6.8%, 11.7% 


67,182 
1.0% 


1.47 5.51 
0.21 0.24 
0.21 0.24 
0.21 0.24 


2.10 6.25 


3.93 
0.17 
0.17 
0.30 


4.58 


4 oooo 


the nonfatal rate 1.3, and the total rat 

1.5. These rates are most impressiy 

in illustrating the high degree of safety 
that has been attained in these opera- 
tions. They clearly demonstrate wha: 
wholehearted cooperation and team 
work can accomplish and, additionally 
the skill, competence, and know-hov 

of the pilots involved in these opera 

tions. Our records show definitel: 
that pilots have been able to cope witl 
and overcome numerous hazards and 
unforeseen circumstances encountered 
in flight, thus not only preventing ac- 
cidents but likewise lessening the sever- 
ity of those they are unable to prevent. 
Later on,in this article, I will seek to 
illustrate some of these. 


DC-3's Still In Picture 

With the advent of the present mod- 
ern 4- and 2-engined aircraft, it 1s 
surprising to learn that the DC-3 ac- 
counted for more than one-third of 
the hours flown in scheduled domestic 
passenger operations 1951 through 
1953. Its ratio, however, declined in 
each succeeding year of that period. 
In 1951 it accounted for almost one- 
half of the total hours, in 1952 for 
more than one-third, and in 1953 for 
just over one-quarter. During 1951- 
1953, the DC-3 had a fatal accident 
rate of 0.16 per 100 thousand hours, 
a nonfatal rate of 0.90, and a total rate 
of slightly in excess of one. 

Next in importance from the stand- 
point of exposure was the DC-6 with 
approximately one-seventh of the total 
hours. Its fatal accident rate was 0.29, 
nonfatal rate 0.78, and total rate 1.07 
per 100 thousand hours. 

The DC-3 and the DC-6 were the 
only two aircraft types that flew in 
excess of one million hours during the 
1951-1953 period. The other leading 
models were, in order named, the DC-4 
(818 thousand hours), the CV-240 
(675 thousand) , the M-404 (382 thou- 
sand), the L-749 (318 thousand), the 
DC-6B (313 thousand), the L-49 (307 
thousand), the CV-340 (142 thou- 
sand), and the L-1049 (124 thousand). 
I want to note here that 11 of the 17 
aircraft considered in this paper were 
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not involved in a fatal accident, and 
that six of the 11 had no accidents 
at all. 


Specific Accident Types 
Vith the background of exposure 
blished, I will turn now to the 
ific accident types involved in the 
accidents that occurred during this 
od of 7 million hours’ flying time. 


Turbulence In Flight 
he leading accident type in the 
duled domestic passenger service 
. ng 1951-1953 was turbulence in 
it with a rate of 0.19 per 100 thou- 
1 hours flown. This is a difficult 
of accident to cope with in that 
the majority of instances result from 
un xpected turbulence. In each case 
east one serious injury occurred. 
De criptive of these accidents are such 
coi iments as: 
“Hostess thrown to the roof and 
thea to the floor.” 
“Passenger thrown from seat.” 
“Passenger had released belt and 
was thrown to the aisle.” 
“Stewardess thrown to the cabin 
roof twice.” 
» “Infant thrown into aisle.” 
» “Stewardess thrown about.” 
» “Cabin attendants injured while 
attending to passengers.” 


Collapse Of Landing Gear 

[he next accident type numerically 
was collapse of the retractable landing 
gear during landing and taxi with a 
0.16 rate per 100 thousand hours. Me- 
chanical malfunction was the primary 
factor in these occurrences, and every 
attention is being directed to effect 
remedial measures wherever possible. 
Examples of these include: 

» “Left gear suddenly retracted dur- 
ing taxi—drag strut hydraulic dampen- 
er cylinder failed.” 

» “Nose gear collapsed during nor- 
mal landing—nose wheel torque links 
had not been properly connected and 
disengaged during takeoff.” 

> “Gear collapsed rearward during 
landing roll—left gear oleo drag strut 
fork failed.” 

> “Left gear partially retracted dur- 
ing routine landing—rear brace strut 
attach fitting failed.” 

>“Right gear collapsed—right retract 
strut bolt failed allowing strut to be- 
come disconnected at its lower end.” 


Overshoots 
Overshoots were next in importance 
th a 0.13 rate per 100 thousand 
tours. Factors of weather; wet and/or 
ow-covered runway; ineffective brak- 
ig; high, fast approach; and power- 
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plant were involved in this type of ac- 
cident. Of interest is the fact that only 
one of these accidents was fatal. This 
was at Philadelphia in January 1951, 
when a landing was made too far down 
a wet, snow-covered runway and the 
aircraft ran off the end into a ditch. 
The record shows that reversible pro- 
pellers have been very effective in low- 
ering the incidence of overshoot acci- 
dents. 


Ground Water Collisions 

Accidents typed as collision with 
ground water occurred at a rate of 0.11 
per 100 thousand hours, and in each 
instance the result was fatal. This type 
accounted for 8 of the total 13 fatal 
accidents included in the i02 accidents 
discussed. They involved factors of 
sudden loss of control for undetermined 
reasons, flying into mountains or hills, 
severe downdraft during squall condi- 
tions following an abandoned ap- 
proach, and flight directly into severe 
thunderstorm conditions. 


‘Wheels-Up' Conditions 

Next in the accident rate column we 
find “wheels-up” conditions, primarily 
because of inadvertence. The rate was 
0.10 per 100 thousand hours. They 
can best be described by the following: 

» Captain inadvertently raised land- 
ing gear instead of flaps.” 

» “Landing gear control lever in- 
advertently moved upward during 
landing.” 

» “Captain’ performing duties of 
First Officer from left seat failed to 
place landing gear operating lever in 
full down position.” 

Preventive measures include careful 
consideration of design features as well 
as care on the part of the crew, with 
particular emphasis on the Captain 
when he is occupying the co-pilot seat 
and must adjust himself to changed 
around features. 


Fire In Flight 

Accidents involving fire in flight oc- 
curred at a rate of 0.10 per 100 thou- 
sand hours, and not a single one caused 
fatality. Here tribute must be paid to 
the pilots and crews involved. Brief 
examples of some of these accidents 
emphasize the extreme skill with which 
the pilot coped with this hazardous 
condition: 

» “The right engine backfired and 
fire was observed around it immediate- 
ly following take-off. The pilot imme- 
diately set up single-engine procedure 
and initiated emergency fire proce- 
dures. A successful landing was made 
with the fire still burning. It was 
extinguished by ground fire-fighting 
equipment.” 


» “Normal cruise had been estab- 
lished when an intense fire was ob- 
served in the left engine. It was feath- 
ered and the fire extinguished only 
after second bank of CO, had been 
discharged. Single-engine flight was es- 
tablished and the flight returned to 
take-off point and landed without fur- 
ther incident.” 

>» “While on final approach with en- 
gine instruments and engines appear- 
ing normal, the flight was notified by 
the traffic control operator that an en- 
gine was trailing smoke. Soon there- 
after, the right engine backfired and 
began to lose power and oil pressure. 
Right propeller was feathered immedi- 
ately, and both banks of CO, dis- 
charged; however, the fire was not 
extinguished. A normal landing was 
made, passengers were evacuated 
through the main cabin door, and 
ground personnel extinguished thé 
fire.” 

» “Pilot noticed an odor of hot oil 
shortly after take-off. It soon disap- 
peared and a careful check disclosed 
no abnormal conditions. Pilot elected, 
therefore, to continue the flight. After 
normal cruise had been established, 
fire occurred in right engine, and the 
propeller was feathered. A landing was 
made at a Naval air facility, and pilot 
ground-looped the aircraft to avoid 
overshooting. Personnel were evacu- 
ated successfully and the fire was ex- 
tinguished by ground personnel.” 

» “Fire occurred in No. 2 engine. 
The propeller was feathered, CO, dis- 
charged, and the pilot put the aircraft 
into a steep dive until the fire went 
out. A successful landing was effected 
later without incident.” 

» “Fire in area of No. 3 engine was 
observed from the cabin and the Cap- 
tain was so advised. The fire-warning 
device had failed to function. Decision 
was made by the Captain to land im- 
mediately on a small airport that had 
been observed a short time before. On 
approach No. 3 engine fell from the 
aircraft but the landing was completed 
and all occupants were safely evacu- 
ated.” 

I should like to point out here the 
effectiveness of ground fire-fighting 
equipment in accidents of this charac- 
ter, as illustrated in the above. 


Mid-Air Collisions 

There is one potentially dangerous 
accident type that has crept into the 
picture, namely, “Evasive Maneuver to 
Avoid a Mid-Air Collision.” One was 
recorded in 1951 and another in 1952. 
The salient features of each are: 

» “Descending en route in accord- 
ance with Visual Flight Rules, the 
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Captain observed another aircraft ap- 
proaching on a _ head-on collision 
course. He executed a faster than nor- 
mal climb as an evasive maneuver to 
avoid the potential collision. During 
the course of this maneuver, a passen- 
ger who was standing, lost balance and 
received serious leg injuries.” 

» “After climbing to prescribed alti- 
tude, the lights of another aircraft 
were observed approaching from the 
left on a collision course. A sharp 
climbing right turn was made to avoid 
the collision. During this maneuver one 
of the passengers incurred a broken 
ankle.” 

Other such incidents have been re- 
ported, but fortunately no injury oc- 
curred. As you well know, all steps 
have been and are being taken to cope 
with the mid-air collision potential. 


Accident Causes 

Now, let us turn our attention to the 
very important factor of accident 
causes. I have never been completely 
satisfied with the past method of estab- 
lishing a so-called primary cause for 
the purpose of published accident sta- 
tistics nor, as a matter of fact, to estab- 
lish a primary cause in accident analy- 
sis. In many cases, the distinction be- 
tween so-called primary and secondary 
causes has been somewhat arbitrary; in 
other words, they were so closely linked 
that the distinction had to be a very 
fine one. 

Consequently, we have studied the 
problem very carefully to resolve this. 
Our motivating purpose in this study 
was to determine the answer from the 
standpoint of developing all possible 
accident prevention information, and | 
believe we have succeeded. All causal 
factors are considered on equal terms, 
and are now so published. In the 
Board’s report on Accidents in U. S. 
Scheduled Passenger Operations for 
1952 and 1953, this procedure was fol- 
lowed. 

Coincidental with this, any reference 
to the term “pilot error” has been dis- 
continued in our published statistics. 
Unquestionably, erroneous implications 
were created by the use of this term. 
What we do now is simply state the 
facts—the actions—under their respec- 
tive headings, be it pilot, powerplant, 
weather, or any other causal tactor. 

To illustrate the point, there are sev- 
eral factors in practically all accidents; 
for example, weather, powerplant, run- 
way, and pilot may all be involved in a 
single accident. In our published sta- 
tistics, therefore, the number of causal 
factors is greater than the number of 
accidents. 
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The ALPA Air 
Safety Forum 


The Fourth Annual ALPA Air 
Safety Forum will be held at the 
Shoreland Hotel, Chicago, 
March 6, 7 and 8. The agenda 
is presently being completed 
and will be announced at a later 
date. All segments of the in- 
dustry will attend the three- 
day meeting, which has proven 
highly successful as a force for 
air safety. 











Powerplant Causal Factors 

The 14 powerplant causal factors in 
1951-53 were associated in most cases 
with other causal factors, but here is 
the rundown: 

>» Crankshaft failure. 

» Unwanted propeller 
(twice). 

> Partially plugged vacuum pump 
exhaust line causing engine nacelle 
fire. 

>» Engine left aircraft as result of 
fire in flight. 

» Failure in cylinder exhaust section 
assembly. 


reversal 


> Failure of teeth, intermediate gear 
cam gear train. 

» Functional failure of propeller 
governor due to foreign metallic par- 
ticles from fractured legs supporting 
oil seal adapter. 

» Loss of oil in engine from unde- 
termined cause. 

» Left engine torque meter assembly 
failed. 

» Frozen moisture plugged tank 
vent resulting in partial collapse of 
tank skin surface due to negative pres- 
sure condition. 

» Fire in right engine due to im- 
properly vented vacuum pump system. 

» Piston and/or link rod failed in 
No. 9 cylinder. 

» Cylinder failed around its entire 
circumference at the flange. 

In the past, much of these data 
would have been analyzed as secondary 
causes and would not have been dis- 
seminated in our published statistical 
reports; under the present procedure 
they are all used. I want to emphasize, 
however, that within our own Bureau 
they have always been utilized in acci- 
dent prevention work and study pro- 
grams. 


‘Other Personnel’ Causal Factors 

Additionally, we are now in a be ter 
position to emphasize the effect of 
“Other Personnel” (maintenance, e’c.) 
causal factors in our published d. ta, 
Some of these during the reviewed >e- 
riod were: 

» Engine cowling front latches .0ot 
fastened. 

» Battery terminals shorted by sri all 
copper bar. 

>» Smooth worn tires. 

» Binding tape on trailing edge of 
clevator came loose. 

» Congested ramp. 

>» Taxiway lights inoperative. 

» Severe weather bulletin not re- 
layed to flight. 

» Inadequate weather forecast. 

» Ineffective company approach a:'- 
visory service. 

» Inadequate company training. 

» Control tower operator judgmeni. 


Progress Noted 

I hope I have given you some idea 
of the effort we are making, to develop 
causal information to its highest value 
in the interest of accident prevention. 
We have come a long way from the 
originally established categories of pilot 
“technique, “judgment,” “careless- 
ness,” etc., and it is our intention to 
continue this progress. 

As you know, the overall scheduled 
air carrier record during the calendar 
year 1954 was remarkable. That the 
best annual safety record in the his- 
tory of these operations was achieved 
is all the more remarkable when we 
consider the scope of operations in that 
year. An estimated 35 million passen- 
gers were flown some 21 billion pas- 
senger-miles and over two and one-half 
million hours. There were only 16 pas- 
senger fatalities with a resultant pas- 
senger-fatality rate of 0.08 per 100 mil- 
lion passenger-miles—very near the 
ultimate objective of zero fatality rate. 
Further, this was the third consecutive 
calendar year, in which the passenger- 
fatality rate was less than one. Inci- 
dentally, the 1954 rate was lower than 
that achieved by the railroads in a 
number of years. 


Pilots’ Achievement Lauded 

This leads me again to the point of 
giving recognition to the superior 
achievement of the pilots who, in the 
domestic scheduled services alone, are 
accomplishing some 2,100 flights daily 
and doing so with meticulous care anc 
safety. Many problems of safety cor 
tinue to exist, but with the help a: 
cooperation of all concerned in the ai 
craft industry, they will be overcor 
as have others. 
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All-Weather Instrumentation 


A General Limitation To The Low Approach Problem Is The Inadequacy Of : 
Quantitative Vertical Positional Information When Plane Is Below 200 Ft. 


By Reuben P. Snodgrass 


Engineering Dept. Head For Flight Research, Sperry Gyroscope Co. 


F ying aircraft in weather has three 
gen ral areas of concern: 


» Icing, 

» Turbulence, and 

» Low visibility. 

S ace it does not appear to be eco- 
nor: ically feasible to operate in weather 
reg. rdless of what the state of icing, 
tur ulence, or visibility is, the problem 
is t. define acceptable areas of opera- 
tio: This involves the definition of 
inteasity of the weather condition and 
det: rmining whether it is within the 
acc ptable operating range. If it is not, 
then the particular condition must be 
avoided. This results in a cancellation 
or diversion to an alternate route 
and/or an alternate airport. It is this 
basic problem that has led to the con- 
stant demands for more and more ac- 
curate weather reporting. It is inter- 
esting to note that, of the three gen- 
eral conditions, icing, turbulence, or 
low visibility, it is only the low vis- 
ibility phase of the weather, which can 
be effectively changed. We cannot alter 
icing or turbulence which may exist, 
but we can alter the effective cockpit 
vis bility through the use of high in- 
tensity lights. This is one case which 
is contrary to Mark Twain’s adage 
about the weather. 


Low Visibility Case 

“All-Weather Instrumentation” has 
been primarily concerned with the 
low visibility case. In the past thirty 
years there have been three broad av- 
enues of advancement with respect to 
the instrument flight of aircraft. These 
are: 

>» The development of means to con- 
trol the attitude of the aircraft with- 
out visual reference being available to 
the pilot; 

> The development of radio navi- 
gational aids; and 

The development of visual aids on 

the airport. 

n general discussions on “all-weath- 
er’ flying, it is usually assumed that 
the aircraft operation is made com- 
pletely without visual reference and the 
aircraft is controlled solely through in- 
stuments on automatic flight control 
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equipment and navigated through the 
use of various radio navigational aids. 
Of course, as we are all aware, there 
is no such means which is operationally 
suitable for an airline operation today. 


Pilot's Tasks 


The pilot’s immediate task in flying 
an aircraft is to control the attitude of 
the aircraft. The major emphasis in 
the training of a pilot is directing to- 
wards teaching him to judge the proper 
attitudes for various maneuvers and to 
manipulate the controls accordingly. 
This requirement exists in visual as well 
as in instrument flight. It was not until 
the gyroscope was applied to this prob- 
lem that instrument indications of at- 
titude could be given to the pilot of the 
aircraft. The first milestone in this re- 
spect was the turn and bank indicator 
of the 1920’s and«the second was the 
artificial horizon and directional gyro, 
which were introduced in 1929. These 
instruments, developed by the Sperry 
Gyroscope Company, were used by 
Jimmy Doolittle together with a sensi- 
tive altimeter and a radio system sim- 
ilar to our present ILS to make the 
first completely blind take-off and 
landing. 

The third milestone in the attitude 
indication problem was the introduc- 
tion of the flight director in 1948. This 
was the Sperry Zero Reader. This in- 
strument was unique, in that it com- 
bined in computer form the directional, 
attitude and radio displacement signals 
to provide a simple and easy to follow 
attitude indication. 

Automatic flight control equipment 
had a much earlier beginning. In 1914 
Lawrence Sperry, one of the sons of 
the founders of the Sperry Company, 
applied a gyroscopic stabilizer to an 
aircraft so that it could be flown hands 
off. This application of the gyroscope 
was for the purpose of providing sta- 
bility. It is interesting to note that 
the cycle is being repeated in the case 
of the helicopter, today. In the thirties 
the displacement type of pneumatic or 
hydraulic automatic pilot became op- 
erational. Electric automatic pilots be- 
came operational late in the war. These 
provided markedly superior perform- 


ance and were capable of coupling the 
aircraft to radio navigatidnal signals. 
This development has culminated in 
the so-called “automatic approach.” 


Coupling To ILS 

There are presently available on the 
market various types of flight directors 
and automatic flight control equip- 
ment, which can tightly couple the 
aircraft to ILS. It is a relatively sim-_ 
ple technical problem to define the 
coupling performance of a pilot-flight 
director system or an automatic flight 
control system on the ILS. However, 
it is difficult to define quantitatively 
the operational advantages which can 
be derived through the use of such 
equipment. This is due largely to the 
fact that the present ILS approach 
cannot be completely accomplished 
utilizing only instrument flight. 

Today’s approach, automatic or oth- 
erwise, requires a transition from in- 
strument to manual visual flight fol- 
lowed by a visual landing. This is 
satisfactory as long as the transition 
from instrument to visual flight can be 
made readily and at a position in the 
approach zone from which a conserva- 
tive final approach and landing can 
be made. The transition, as it exists 
today, is very undesirable from a 
psychological standpoint. Under low 
weather conditions, the pilot must de- 
lay the final decision to continue or to 
go-around until a very low point on 
the approach. This cannot be avoided. 
However, accurately predicting when 
the transition will take place will alle- 
viate the problem. A recent actual 
weather flight investigation of a new 
weather measuring system, which the 
Sperry Gyroscope Company, and the 
Weather Bureau conducted, indicates 
that cockpit weather can be predicted. 
This system takes into account the ef- 
fect of visual aids upon cockpit vis- 
ibility. 

Below 200 Feet 


A general limitation to the low ap- 
proach problem is the inadequacy of 
quantitative vertical positional infor- 
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mation when the aircraft is below 200 
feet. The glide slope at 200 feet and 
below, ceases to be straight and the 
pilot can no longer determine with 
certainty whether the aircraft is pro- 
ceeding away from the glide slope by 
virtue of a maneuver, or the glide slope 
is moving away from the aircraft which 
is maintaining a straight flight path. 
In the same vein, the current baro- 
metric altimeters cease to be adequate 
for determining height. For minimum 
quantitative accuracy, in this case, an 
instrument should not possess greater 
than at least a 10 per cent error. This 
means that the accuracy of an altimeter 
at 100 feet should be within 10 feet. 
This, of course, is far from the case with 
today’s altimeters. It is these limita- 
tions of accuracy of the glide slope and 
height indication, which limit the ac- 
ceptable heights to which the aircraft 
can descend using either the automatic 
and flight director approach. This con- 
dition indicates that a transition to vis- 
ual flight is still a requirement with 
automatic and flight director systems. 


Need For New System 

The use of an instrument landing 
system, which is capable of consider- 
ably tighter tolerances than is available 
with today’s ILS, could make use of 
great stability of the flight director 
and automatic approach couplers to 
couple the aircraft to the system to ap- 
preciably lower altitudes. The RTCA 
has specified the requirements for such 
systems, which would permit automatic 
control of the aircraft to the height of 
50 feet above the runway. The use 
of a precise localizer and glide slope 
would in itself also provide the neces- 
sary positional information to the pilot 
on the approach. However, some in- 
dependent indication of height with 
the same degree of precision is required 


to cover the missed approach pro- 
cedure. 

A requirement exists for the pilot to 
be able to predict the position of his 
aircraft a few seconds in the future 
on the low approach. In order to ac- 
complish this, the aircraft must be in 
a steady and unaccelerated flight, that 
is in straight flight and at constant 
speed. Any oscillatory or unstable mo- 
tions of the aircraft seriously reduce 
the ability of the pilot to predict what 
the instruments will read a few seconds 
in the future. Only the automatic ap- 
proach or the flight director can pro- 
vide the necessary performance under 
the range of disturbances encountered 
to permit the pilot to make this as- 
sessment. 


Visual Reference 

In the low instrument approach, 
which is being accomplished by auto- 
matic or flight director systems, visual 
reference to approach lights greatly 
supports the height instrumentation. 
This is not to say that it is necessary 
for sufficient visual reference to exist 
on the approach lights to enable the 
pilot to control the aircraft visually. Po- 
sitional information, in terms of height 
and displacement, is possible through 
the presence of only a few approach 
lights. If on a low approach these 
lights become visible at 200 feet, they 
become available to the pilot at the 
time where the accuracy of the glide 
slope indication and the altimeter be- 
gin to deteriorate. This is a significant 
benefit of approach lights to the auto- 
matic or flight director approach when 
accomplished under very low visibility 
conditions. 


Data Presented 
Substantial reductions in operating 
minima are dependent upon the im- 





United Air Lines has been named 





UAL Pilot Devel 


ops Computer 


quarterly winner of the company’s 


Flight Operations Outstanding 
Award. He is based at Chicago. 

Lahr’s selection is in recognition 
of his work in developing a handy 
pocket-size computer which simpli- 
fies calculation of fuel burn-out, 
time-speed-distance, the wind tri- 
angle and other flight problems. 
The computer is being manufactured 
by Jeppesen & Co. and will be issued 
to all of United’s flight crews and 
dispatchers. 


Lahr also has received awards 
from United’s patent conference and 
employee’s suggestion program. 
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plementation of new and as yet un- 
available types of airborne instrume:ta- 
tion and ground equipment. “he 
question, which might be asked at his 
point is: “Will the automatic appre «ch 
or the flight director with the pres:nt 
ILS, provide lower minima than ire 
now in use?” The answer to this qi ¢s- 
tion, is: “Yes, but not much lower. 
This answer requires some expla ia- 
tion. The minimum is defined as “he 
lowest height to which a pilot can 
descend without visual reference, cad 
in the discussion which follows, it is 
assumed that visual reference is 1 ot 
obtained until this height is reached. 
The establishment of a minimum 
should be based upon two factors: 


» An acceptable value of approa‘h 
success, which is predicated primarily 
on economic considerations, and 

>» An assumed value of risk, which 
is considered acceptable for the overall 
operation. 

Now, if a 200-foot descent minimum 
is assumed and remembering that vis- 
ual reference is obtained at this height 
and not before, either the automatic 
approach or the flight director system, 
will provide a significantly higher per- 
centage of completed landings, that is, 
a higher dtgree of approach success, 
than will a manual system in which 
pure attitude displays are used in con- 
junction with an ILS indication. The 
risk will be reduced because the visual 
maneuvering required at the end of 
the approach is less. In addition the 
risk will also be reduced in the event 
of a go-around caused by absence of 
visual reference at the minimum since 
the greater stability of the automatic 
and flight director coupling systems 
provide a better starting point for a 
missed approach procedure. Finally, 
since the approach success is higher and 
the risk is less, the automatic or flight 
director minimum could be logically 
reduced below the manual min-mum. 
However, the risk of the go-around 
increases very rapidly as the minimum 
is reduced. This is the factor which 
presently prevents lowering the min- 


imum to the value, which might appear 


feasible based on the approach success 
alone. If the minimum altitude is to 
be reduced, while maintaining the ac- 
ceptable risk value, the flight path con- 
trol during the go-around must b« 
markedly improved. A good standard 
of performance for the missed ap- 
proach would be where the aircraf 
could be taken around from landin¢: 
configuration and speed at a height « 

50 feet from the runway with the san 

precision as can be accomplished vi: 
ually. 
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Conditions Outlined . re 
In the writer’s opinion, an “all visi- The Glycine Airman 
bility” airline operation can be achieved Ww steelcase. 
without incurring a greater risk than Selfwinding 23 jewel INCABLOC 
is currently accepted, if the following movement. 


conditions are met: 24 hour dial with automatic calendar ane 
» Automatic or flight director cou- magnifier. 


pliag to the ILS is used. Indicates service time (GMT) plus your 
» The ILS is made more precise, local time. 
es} ecially the glide slope. j Sweepsecond stop for accurate time- 
Present accepted high intensity ap- setting from signal. 
pr ach and runway lights are installed. All specifications have been set up by 
A “cockpit weather” predicting active airline-pilots. 
sys em is implemented. Approx. 30 days required for delivery 
A more precise absolute height in- 
dication is provided in the cockpit. 
. ? . Please send me the Glycine AIRMAN watch. | en- 
Flight path control during a = close my check (or money order) for $62.00. | will 
arcund can be so precise as to elim- pay the Mailman $13.00 upon delivery to cover the 
inte the present risk associated with United States Import Duty. My name and address 
th: maneuver. are indicated below EXACTLY the way | want them 
\ etched on the “Service-Pak" container. 
=-- (Indicate Choice of Outer Dial by Checking One) 
hich 5 CL) 1-12 AM () 0-24 Outer Dial 
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The WELLINGTON JODHPUR 
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. stock. Other sizes 6-14, AAA-EEEE, made Guaranteed Return of Deposits Of Private Room Catering 
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Gentlemen: 








Send order to: 


THE UNIFORM SHOP, INC. 
6013 S. Cicero Ave. 
Chicago 38, Ill. 
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Officially Adopted by 
UNITED 
AIR LINES 


IT’S HERE 


“AHEAD OF THE JETS” 
THE NEW 


SIMPLE © ACCURATE 


The Jeppesen R-2 ‘Jet-Age”’ computer takes the “error” out 
of true air speed computations. It solves accurately and 
rapidly, computations for COMPRESSIBILITY @ SKIN FRIC- 


e SOLVES THE COMPLEX TAS FORMULA ° 
EXAMPLE 


SOLVED: 

OLD METHOD—415 KTS. 
NEW METHOD—392 KTS. 
23 KNOTS DIFFERENCE! 


plane... 


GIVEN: 

A = 300 KTS. 

B = 20,000 P. ALT. 
C= —20°C 


HERE IS HOW IT IS DONE... 
A SINGLE SETTING... 


YOU TAS in KNOTS 
READ TEMP. RISE C° 
DIRECTLY i * re Cc 


EQUALLY EFFECTIVE FOR ALL SPEEDS 
DC-3 © DC-4 © DC-6 *© BOEING 707 
ALL PRIVATE AND BUSINESS AIRCRAFT 
A NEW WIND SOLUTION 
JUST READ CRAB ANGLE © WIND VELOCITY @ DIRECTION 
FROM A SINGLE SETTING 
ANSWER: 
1. X-wind Component 20 Knots 
Opposite 20 on outer scale read... 
2. Crab Angle 612° 
3. Tailwind 35 Knots 
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CAUTION: TEMP OVER OS 
SOF WH WARE THitS COMPUTER 


tis 
i 


GIVEN: 
A= TAS 180 Knots 
B= TC 270° 
= Wind 120° 40 Knots 


Solves All 
Standard Problems 


“Crab” Angle of Drift © Point of 
no return ®@ Time-Speed-Distance 
e Fuel Burn-Out @ Mach Num- 
bers © Temperature Rise @ True 
Air Speed ¢ Pressure Pattern ¢ 
Interception ® Density Altitude e 
True Altitude. 


Conversion to Statute, Nautical, 
Kilometer, Feet, Meters, Pounds, 
Kilograms. 


JEPCO 
FLIGHT CASE 


R-2 Computer. 


OTHER [1] Check attached, send 


oo 
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Officially Adopted by 
CONTINENTAL 
AIR LINES 


REVOLUTIONARY 


TION @ FALSE TEMPERATURE READINGS. The Jeppesen 
R-2 Computer interprets the compressed air cone around the 


COMPUTER 
Beg 2578 Si 

ee & ‘ 

4 x ~y 


9,0 
ee 


” 


—_ 


Wer 
wg 
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PROFESSIONAL 
IN EVERY RESPECT 


55 Pages completely illustrated 
Briefing Booklet with every computer 





Moderately Priced 
42" Pocket Size 


6" Navigator Size 











Send for interesting, descriptive folder on 
that nebulous TAS Formula. Errors up to 
45 KTS. at 600 KTS. per HR. explained. 


Jeppesen & Co., Stapleton Field, Denver 5, Colo. 
[1D Gentlemen: Please send, at no cost, additional information on the 


R-2C ters. 





size: 444" 


6” 





JEPCO Las 


FLIGHT 





PRODUCTS 


(check one) 
Address 
Street 


DESK 


ORDER YOURS TODAY ——————> 


( ) Capt. 


( ) First Off. = ( ) Fit. Eng. ( ) Navigator 


City State. 








